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Introduction
Successful airway management is of fundamental importance in the performance of cardiopulmonary resuscitation (CPR). There is a recognised need to protect the airway, ensure adequate oxygenation and effective ventilation, without risking regurgita tion and pulmonary aspiration of gastric contents. While endotracheal intubation remains the 'gold standard' for airway management, it is a difficult skill to acquire and maintain, and is therefore a skill not usually possessed by nursing staff.
Current teaching advocates the use of a face mask or bag/valve/mask system during initial resus citation. Research suggests, however, that both sys tems are often used inadequately (Bailey and Hett 1994) . The use of the LMA is receiving increasing support in the literature as an effective, efficient means of providing airway maintenance and pro tection during cardiopulmonary resuscitation (Stone eta! 1998, Bryden and Gwinnutt 1998) . LMA train ing is currently being extended to nursing staff in many acute and critical care areas in hospital trusts, as a means of first line airway management.
Professional issues
Before deciding to expand nursing practice into areas such as this, there are several issues for the nurse to consider. Role expansion must be seen as more than acquiring new skills, it is about enhanc ing patient care and accepting the responsibility that comes with it. It is, then, the responsibility of each nurse to assess his or her situation carefully and to ensure that any attempt to expand their role is, first and foremost, patient led.
The following principles found in the Scope of Professional Practice (UKCC 1992a) are based on the Code of Professional Conduct (UKCC 1992b) and should govern any adjustments to the scope of professional practice. The first principle, Clause 9.1 states that nurses must be satisfied that the new role serves the interests of patients. This implies patients' interests, as opposed to the interests of the organisation that nurses are employed by, or indeed the interests of the individual nurses con cerned. With regards to the LMA, as will be seen later, research suggests that early insertion of the airway in cardiopulmonary arrest is indeed benefi cial compared with the use of bag valve mask ven tilation, thus satisfying this particular requirement.
Clause 9.2 of the Scope of Professional Practice states that nurses must make every effort to Royal College of Nursing continuing professional development resuscitation 'achieve, maintain and develop the knowledge, skill and competence to respond to clients' needs'. A commitment to undertake LMA training must there fore also be a commitment to complete the train ing, attend yearly update sessions and to take every opportunity to develop the skill and the associated knowledge. As with any skill, the technique of LMA insertion is not easily retained without practice. It should not be undertaken by nurses working in areas where the skill is not likely to be used on a rea sonably regular basis. Even in areas where the skill may be appropriate, such as A&E and coronary care units, some nurses may not encounter many cardiac arrests, and should therefore be constantly mindful of the need to keep the skill fresh.
Clause 9.3 states that nurses must 'honestly acknowledge any limits of personal knowledge and skill and take steps to remedy any relevant deficits' to meet patients' needs effectively and appropriately. This clause applies both prior to and during LMA insertion. If nurses do not feel competent to begin the procedure, they should acknowledge this and use an alternative method of airway management until assistance arrives. Alternatively, if an attempt is being made and difficulty is encountered, the nurse should be prepared to abandon the attempt quickly and resume basic life support. If this is the case then, as the clause implies, the nurse must take steps to refresh the skill at the earliest opportunity.
A further principle stated in clause 9.4 emphasises that taking on new practices must not be to the detriment of existing aspects of care, either by com promising or fragmenting it. The principle of accountability is stressed in clause 9.5 -practitioners must be able to justify any action or decision not to act, in the course of their professional practice. Finally, clause 9.6 suggests that practitioners must not, in the performance of any expanded role activ ity, make any inappropriate delegation that would compromise patients' best interests.
TIME OUT 1
It has been demonstrated that there are many issues for the nurse to consider before deciding to expand nursing practice. Write down five things that the Scope of Professional Practice indicates you will need to consider if you decide to expand your nursing practice to include LMA insertion.
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The laryngeal mask airway
The LMA was invented by Dr Archie Brain in 1981 (Baskett 1994), using plaster casts of a human cadaver's pharynx as a structure on which to model the mask (O'Meara 1995) . This first model was a crude device made in his workshop at home from sections of tracheal tube and a dental nasal face mask. (Baskett 1994). The first prototype was used in 1981. As experience grew, and new materials became available, the development of the LMA pro gressed through numerous prototypes. The final design produced an airway that can be inserted blindly, without trauma and can, because of the simple insertion technique, easily be learnt by non anaesthetists, medical practitioners and nursing and paramedical staff.
The LMA is composed of silicone rubber, and is reusable, being sterilised by steam autoclaving. It consists of a flexible curved tube opening at the dis tal end into the lumen of a small elliptical mask that has an inflatable outer rim ( Fig. 1) . When inserted correctly, the LMA occupies the entire hypopharynx and rests against the upper oesophageal sphincter behind the cricoid cartilage. The cuff is inflated to form an airtight seal around the larynx.
Since 1988, when the first model became com mercially available, Brimacombe ef al (1996) suggest that the LMA has gained widespread acceptance as a general purpose airway for routine anaesthesia where usage rates commonly reach 30-60 per cent. Its use during cardiopulmonary arrest is also gaining momentum (Baskett and Brain 1998).
TIME OUT 2
Before proceeding, test yourself by drawing a diagram and labelling the following structures: nasopharynx, oropharynx, laryngopharynx, epiglottis, larynx, trachea, thyroid cartilage, oesophagus.
Airway management during CPR
In the majority of cases of cardiac arrest in hospital, nurses are the first responders (Stone eta/1994). Previously, nurses had been taught mouth to mask or bag valve mask (BVM) ventilation. According to Stone eta/ (1994) , it is clear that the lungs of the majority of patients managed in this way are inad equately ventilated and in addition, the patient is exposed to gastric inflation, regurgitation and pul monary aspiration.
Mouth to mask ventilation is obviously preferable to mouth to mouth for both aesthetic reasons and fear of cross infection. The technique for mouth to mask ventilation is not difficult and can be managed single-handedly. The mask is applied to the patient's face using the thumbs of both hands. The jaw is then lifted into the mask using the remaining finjuly 1 4AadI 13/no43/1999 nursing standard 49 continuing professional development resuscitation N Royal College of Nursing gers while simultaneously pressing the mask onto the face with the thumbs to make a tight seal. The rescuer then blows through the inspiratory valve and observes for the chest rising and subsequently falling. If oxygen is available, it can be added via the nipple at a flow rate of 10 l/min. There are disad vantages to the use of the face mask: inspired oxy gen concentrations are likely to be low unless added oxygen is used, and there are also problems of leaks occurring at the face/mask interface. In addition to this, cardiac arrest may well occur in patients with full stomachs, and as normal protec tion from gastric regurgitation and consequent pul monary aspiration is abolished by relaxation of the lower oesophageal sphincter, the potential for this is increased.
Initial ventilation in cardiac arrest is most com monly performed by nurses (Stone et al 1998), using the bag valve mask method (BVM), prior to the insertion of another device designed to provide definitive airway security, such as an endotrachael tube. Baskett (1994) states that it is now generally accepted that ventilation via the BVM method is rel atively ineffective in all but expert hands, and that the continued use of this system is due to the absence of a suitable alternative for nursing staff to use. The BVM method is also best performed by two rescuers, which may not be possible in some settings (Sasada and Gabbot 1994) . Attempting the technique single-handed may result in a poor seal around the patients mouth (Alexander et al 1993) and the delivery of a tidal volume less than the 500 ml per ventilation recommended by Baskett et al (1996) . Bailey and Hett (1994) state that a failure to maintain the airway adequately using the BVM with one or two rescuers, will lead to hypoventila tion, persistent hypoxaemia, worsening hypercap nia and acidosis. Roberts et al (1997) also report that high inflation pressures created during bag squeezing may lead to inflation of the stomach, predisposing to regurgitation and aspiration of gas tric contents.
TIME OUT 3
Write a list of the advantages and disadvantages of using both the face mask and the BVM method of ventilation in a cardiac arrest.
Advanced airway management
The conventional definitive airway is recognised to be the cuffed endotracheal tube (ETT), but place ment requires a considerable amount of training and regular practice to achieve and maintain com petence. Baskett (1994) also believes that the skill of tracheal intubation rapidly atrophies and that the increasing use of the LMA in theatre has, paradox ically, reduced the opportunities for practice and updating of the skill of intubation. Stone et al (1998) believe that to provide training and practice to all healthcare professionals who might attend a patient suffering from a cardiac arrest is probably an unattainable goal. For this reason, endotracheal intubation is likely to remain a skill for trained anaesthetists and theatre practitioners only. For this reason airways, such as the LMA, are being sug gested as effective alternatives. In 1994, Baskett suggested that on the evidence then available, it was justified to introduce wide spread training in the use of the LMA during resus citation in hospitals. He suggested that a reasonable goal should be to train all doctors in the technique and ensure that there is always one first responder nurse on duty in the wards, who is competent with LMA insertion and subsequent ventilation. Several advantages exist in the use of the LMA as opposed to the BVM method of airway management. Stone et al (1998) undertook an investigation comparing the incidence of gastric regurgitation using both methods. They studied 256 patients who had an LMA inserted during a resuscitation attempt, 170 of whom had been ventilated with a BVM prior to the LMA insertion. They found that of the 86 who were ventilated only via an LMA, only three patients (3.5 per cent) regurgitated during CPR and none regurgitated afterwards. Of the 170 ventilated using the BVM prior to LMA insertion, 20 patients (11.8 per cent) regurgitated during CPR and eight patients (4.7 per cent) afterwards. They concluded that regurgitation was found to be significantly less likely when the LMA was used as the first line air way device, thus confirming results of previous sim ilar studies. (Stone et al 1994 , Kokkinis 1994 , Lack 1993 . Roberts et al (1997) suggest that when posi tioned correctly, the LMA provides a clear airway with a reduced risk of gastric over-inflation, Although not a perfect seal, the LMA also provides some protection from aspiration compared to the BVM. Roberts also points out that reports associated with regurgitation and aspiration during CPR do not seem to affect patient outcomes adversely, proba bly due to the adequacy of oxygenation achieved with the LMA.
A further issue to consider with the use of the LMA is training and retention of the skill of inser tion. Several studies have been carried out looking at competency in LMA insertion, and retention of the skill over a period of time. Leach et al (1993) found that the skill did not appear to fade over the 13 months of their study and identified one nurse who had successfully inserted an LMA for the first time during a cardiac arrest, eight months after her initial training. A multicentre study was undertaken by Stone et al (1994) to assess the potential value of the LMA when inserted by nurses. They found that out of 164 LMA insertions during cardiac arrest, 117 (71 per cent) were inserted correctly on the first attempt, 97 per cent on the second attempt and 100 per cent at the third attempt. They also reported that the LMA remained stable during external chest compressions and did not become dislodged in any of the arrests. Sasada and Gabbott (1994) suggest other advan-resuscitation tages of the LMA. They state that insertion of the LMA is easier and more rapid than ETT intubation, and requires less equipment. The LMA is reusable up to 40 times following sterilisation and can also be used for the administration of drugs. Actual the oretical and practical training is much shorter and the increasing use of the LMA in theatres presents more opportunities for practical training and refresh ing. Once positioned, the LMA only requires one operator to provide effective ventilation, making more efficient use of personnel during a cardiac arrest. Sasada and Gabbott (1994) also point out that as the LMA does not require laryngoscopy, the tech nique is associated with a lower incidence of dam age to the upper airway structures than with the ETT. It is also of proven value in the management of failed intubation in patients with a difficult airway, and as it can be placed without flexing the neck, is of potential significant value in accident and emer gency departments. The use of ETT intubation in patients with actual or suspected neck injuries is fraught with risks. The recent introduction of the intubating LMA, where an ETT can be passed through an already inserted LMA, will undoubtedly prove even more beneficial in both trauma areas and for paramedic use.
TIME OUT 4
Write a list of the advantages and disadvantages of using the LMA to manage the airway in cardiac arrest.
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LMA insertion technique
The manufacturers of the LMA suggest that train ing to an adequate standard of competence has proved to be simple. They recommend two hours of theoretical tuition followed by a multiple choice test paper, and a practice session in the operating theatre where five successful LMA insertions must be observed. This should be followed by either a yearly or three yearly refresher depending on use (Baskett and Brain 1998). Although they acknowl edge that it has been demonstrated that practical training on a mannequin can provide adequate expertise, they recommend that supervised inser tions on patients adds confidence for the trainee. Preparation for use When electing to use an LMA, it is important to select the appropriate sized mask for the patient (Table 1) . If there is doubt, then a larger mask should be chosen as this will ensure a fit without leakage around the cuff. Once a cuff has been selected, it is recommend that checks are car ried out to ensure that the LMA is safe to use (Baskett and Brain 1998). The inside of the tube must first be checked for blockages or foreign objects; the tube is transparent to allow easy exam ination. The cuff should then be fully deflated and When the nurse is satisfied that the LMA is safe to use, the cuff must again be fully deflated prior to insertion. According to Baskett and Brain (1998) , this is the key to successful insertion. Deflation is best achieved using a 50ml syringe while pressing the mask bowl onto a flat surface (Fig 2) to ensure that there are no folds near the tip. Lubrication can be applied to the rear of the mask only, if required. Insertion technique The LMA should only be used in patients that are profoundly unconscious and unresponsive, without glossopharyngeal reflexes and in those who have an identified need for an artifi cial airway, such as cardiac arrest. If necessary, the upper airway should be cleared prior to insertion of the LMA, particularly if resuscitation by the BVM method has been used. The person inserting the The patient's neck and head should be positioned as for normal intubation -the typical 'sniffing the morning air' position. The neck must be kept flexed and the head extended by pushing on the occiput with one hand and inserting the mask into the mouth with the other (Fig 3) .
Holding the LMA like a pen with the index finger placed anteriorly at the junction of the tube and cuff, the tip of the airway should be pressed up against the hard palate, ensuring that the tip is not folded over. It should then be advanced in one flu id movement, through the oropharynx while main taining pressure against the palate (Fig 4) .
Insert the index finger fully into the mouth to complete the insertion (Fig 5) . When resistance is felt, withdraw the finger while holding the tube in place with the other hand (Fig 6) .
The cuff should now be inflated with the appro priate volume of air (Table 1) .
Normally, the mask will rise up slightly out of the hypopharynx as the cuff is inflated and the mask finds the correct position. This should not be impeded by holding the tube, or incorrect placement will result. It is also important that no equipment is attached to the tube until the cuff has been inflated, again to avoid accidental displacement.
Once the airway has been successfully inserted a bite block or oropharangeal airway should be inserted to guard against tube compression. The tube should then be secured, ensuring that the con nector is directed downwards, with the black line on the spine of the airway tube facing the nose. A standard bag valve device can be attached to the tube, which with an attached oxygen reservoir receiving 10 l/minute will provide an oxygen con centration of over 90 per cent (Fig. 7) .
The bag should be squeezed gently to avoid high inflation pressures, and a tidal volume of 400-600 mis as recommended by the European and UK resuscitation councils should be achieved. The LMA should only be removed when the patient has recovered and his or her protective reflexes have returned. § AIT^, A \v 
Conclusion
The priority in a cardiac arrest situation is to provide effective oxygenation and ventilation, while pro tecting the patient's airway by minimising the risk of regurgitation and pulmonary aspiration of gas tric contents. Research suggests that although not a superior alternative to tracheal intubation, the LMA has distinct advantages over the current face mask and BVM methods used by nursing staff. It is a skill that is not difficult to master, requires little training, and is relatively simple to retain. The fact that the LMA can be inserted by nursing staff means that good oxygenation and ventilation can be estab lished soon after the onset of cardiac arrest, with out the risk of trauma from direct laryngoscopy, and with very obvious benefits for the patient. Although aspiration may still occur, the risk has been shown to be small, particularly compared to the BVM method. The LMA has also been shown to be of benefit with difficult intubations and patients with suspected spinal injuries where intu bation would be contraindicated. LMA insertion, therefore, appears to present an excellent opportu nity to expand nursing practice directly in the patient's best interests M Glossary ■ Hypoxaemia -an abnormal deficiency of oxy gen in arterial blood ■ Hypoventilation -occurs when the volume of air entering the alveoli and taking part in gaseous exchange is not adequate for the body's needs ■ Hypercapnia -greater than normal amounts of carbon dioxide in the blood ■ Acidosis -an abnormal increase of hydrogen ions in the blood (Mosby 1998) Illustrations reproduced with kind permission of Intavent LTD.
